We have conducted an X-ray survey of stars brighter than visual magnitude 8.5 that have serendipitously fallen into the fields of view of the Imaging Proportional Counter of the Einstein Observatory (HEAO 2). The survey includes 227 separate I o XI o fields, containing 274 stars with K<8.5 and covering a wide range of spectral types and luminosity classes. X-ray emission was detected from 33 stars, and upper limits have been determined for the remainder of the sample. F type stars dominate the detected sample, and most of these are shown to be dwarfs. An X-ray luminosity function for dF stars has been deduced, and reveals that the average 0.2-4.0 keV luminosity of these stars is -10 29 ergs s" 1 . Constraints have been placed on the high luminosity tails and medians of the X-ray luminosity functions for other types of stars.
I. INTRODUCTION
Theoretical calculations of stellar coronae, based upon standard models of shock heating via acoustic noise (see Ulmschneider and Bohn 1981 , and references cited therein), have long suggested that at least some stars should possess coronae hot enough to be substantial X-ray emitters (see, e.g., Ulmschneider 1979) . In particular, stars from late A to late G were expected to possess sufficiently vigorous convection zones, with associated substantial acoustic flux to produce solar-like hot coronae. These calculations, together with the detection of soft X-ray emission from several nearby stars (see review of Mewe 1979) , led to the expectation that at least the closest stars in the spectral range A5-G8 would be detectable by the Einstein Observatory. Consequently, we have undertaken a magnitude limited survey (called the 8.5 Survey) of all stars brighter than visual magnitude 8.5 that fell within the fields of view of a large number of observations with the Imaging Proportional Counter (IPC) of the Einstein X-Ray Observatory. Stars in the A-G spectral range were frequently sampled by this survey, while O, early B, and dwarf M stars were not; O and early B stars are concentrated along the galactic equator (where the survey rarely sampled), and dM stars are nearly all fainter than V = 8.5. For these reasons only one O star and no dM stars were sampled, which explains why neither is well represented in the ^ow at Caltech, Pasadena, California. 2 A1so from Weizmann Institute, Rehovot, Israel. 3 Einstein Observatory Guest Observer. detected sample of the 8.5 Survey even though both O and dM stars are detected rather routinely in pointed observations Seward et al 1979;  Vaiana cf û/. 1981, hereafter Paper I; Rosner cf a/. 1981 ).
An earlier X-ray survey of a large number of stars was conducted by Vanderhill et al. (1975) . No positive detections were obtained from a scan of about one-tenth of the sky at a limiting sensitivity of about 5X10" 11 ergs cm -2 s -1 in the 0.1-0.28 keV band, implying that most types of stars could be rejected as significant contributers to the soft X-ray background (see, however, Rosner et al. 1981) . Other surveys have also searched for X-ray emission from over 200 nearby stars (Margon, Mason, and Sanford 1974; Cruddace et al. 1975; Mewe etal. 1975 Mewe etal. , 1976 Garmire 1979; Topka cf a/. 1979) ; but aside from the RS CVn star surveys (Walter etal 1980a, b) , only a handful of detections were made.
The 8.5 Survey has considerably greater sensitivity than any of these earlier surveys, with a median sensitivity of 2.3X10" 13 ergs cm" 2 s" 1 in the 0.2-4.0 keV band. It is part of a larger Einstein Observatory stellar X-ray survey (Vaiana etal. 1981) , which includes, besides the 8.5 Survey, a pointed stellar survey, a serendipitous survey, and a "deep survey" (Giacconi etal. 1979a) . In order to maximize the number of stars examined, we decided at the outset of the mission to supplement the limited number of stellar-pointed observations with a search for X-ray emission from optically bright stars falling serendipitously into nonstellar pointings. Some of the results of the 8.5 Survey are included in the preliminary results reported for the 677 TOPKA ETAL.
larger survey (Paper I), but the detailed luminosity function derived here for F stars, as well as constraints on the luminosity functions for A, G, and K stars, is new.
II. ANALYSIS a) Selection of Survey Fields
The 8.5 Survey was conducted by selecting 227 IPC observations (from Center for Astrophysics data) and searching for stars brighter than F =8.5 that fortuitously fell within the images. The usable field of view of the IPC is óO'XóO'; but with 3'2 wide rejection zones centered on each of the detector window support ribs, the geometric solid angle is reduced to ~ 0.8 square degrees. The IPC is described in detail by Giacconi et al. (197%) , and has an effective area of 100 cm 2 at 0.28 keV, and 130 cm 2 at 1.3 keV. The fields that comprise the 8.5 Survey contain 274 stars with F< 8.5 and were selected (randomly by stellar content) according to criteria designed to maximize sensitivity by rejecting all fields with short exposures or with large extended or strong nonstellar X-ray sources (which have the effect of greatly increasing the effective background).
b) 8.5 Survey Procedure
The stellar search was based upon SKYMAP, a star catalog containing positions and magnitudes for 255,461 stars (Gottlieb 1978) which is essentially complete down to F = 8.5 and contains some fainter stars to tenth magnitude. After a list of survey stars was generated for a given field, a source detection program searched that X-ray image for an X-ray source near the position of each optical survey star. Whenever an X-ray source was detected, identification with an optically bright star was made on the basis that position coincidence between the X-ray source and the star be better than 70". Within an error circle of this radius, and with a density of stars with F<8.5 determined from the survey (1.53 stars per square degree, Table 1), the probability of spurious position coincidence with a star brighter than F = 8.5 is rather small (~10 -3 ); for the 274 stars sampled, 0.4 spurious identifications are expected, indicating that virtually all of our 33 optical identifications are correct.
The observed count rates (both detections and upper limits) were converted into absolute fluxes using the conversion factor: 1 IPC count s _1 = 2X10" 11 ergs cm -2 s -1 .
This conversion factor was adopted because computer simulations, which folded a range of different thermal spectra (including emission lines derived for a solar abundance plasma) through the mirror and detector response functions, show that the conversion factor in the 0.2-4.0 keV band does not change by more than 20% between temperatures of 10 6 and 10 7 K. A study of the pulse height spectra of stars from the larger Center for Astrophysics survey shows that this is the expected temperature range for most stellar coronae (Paper I). This single conversion factor has been used for the reduction of all 8.5 Survey observations.
Because the distances to most stars in the 8.5 Survey are not known, we usually cannot calculate the soft X-ray luminosity L x [ergs s _1 in the 0.2-4.0 keV band] from the apparent flux f x [ergs cm -2 s _1 in the 0.2-4.0 keV band]. The only parameter that can be calculated for all stars in all our surveys is L x /L v , the ratio of soft X-ray to visual-band luminosity (L v is the luminosity in ergs s _1 in the band defined by the visual magnitude system). L x /L v can be calculated from the observed soft X-ray flux and the apparent visual-band flux f v [ergs cm~2 s _1 ] using the most recent absolute calibration of Vega:
where equation (1) is used to calculate f x . For nearby stars, interstellar optical extinction and X-ray absorption are negligible, and L x /L v is independent of distance. in. RESULTS Some parameters of the 8.5 Survey are given in Table  1 . Thirty-three of the 274 survey stars were detected in soft X-rays, and their optical and X-ray properties are tabulated in Table 2 . L x /L v (or an upper limit thereto) 3914  036585  5028  255713  28122  013163  28736  111879  28946  111893  37484  170610  37495  170613  37627  170631  75976  098202  76081  098219  94765  118578  95638  015379  103928  062774  105824  044064  105881  062883  108102  082295  108693  063020  110350  100106  114723  063396  117721  224234  126695  101027  138157  101580  151067  017187  152287  208153  161247  185707  177620  009295  186160  162928  192020  069576  206267  033626 Figure 1 . In § III c below we obtain the luminosity function (in terms of L x /L v ) for dF stars, and then use this function to derive general properties of the luminosity function in terms of L*. a) Composition of an 8.5 Magnitude-limited Stellar Sample Because most of the 8.5 Survey stars He in the 7.5-8.5 magnitude range, we often lack optical information beyond position, apparent visual magnitude, HD spectral type, and proper motions. In order to interpret the X-ray results fully, it is important to understand the composition of a magnitude Hmited sample of stars. In particular, we have calculated the expected frequency in both spectral type and luminosity class of stars in an 8.5 magnitude Hmited sample, assuming the galactic latitude distribution of the actual 8.5 Survey fields.
Let the number density of stars of a given spectral type in the plane of the galaxy (z = 0), and within the absolute magnitude range + -be given by HO, M v ) pc -3 . We assume a simple exponential law governing the variation of </> perpendicular to the galactic plane, of the form
where Ç(M V ) is the scale height of the stellar population. The number of stars of a given spectral type within the absolute magnitude range + M v -\) observed in a soHd angle ß with apparent magnitude less than V is given by
where b is the galactic latitude observed and R{V y M v ) is given by the expression
assuming negHgible interstellar extinction. We have used equation (4) to calculate N( < F, M v ), the number of stars of each spectral type per square degree with absolute magnitude in the range (M v + 2>M v -\) and brighter than apparent visual magnitude 8.5. The luminosity functions <¡>(0,M V ) and scale heights Ç(M V ) were taken from Allen (1973) , and <¡> was assumed to be uniform within the 1 mag wide bins which we used. The results are shown in tabular form in Table 4 , where "Calc % of Giants," for instance, indicates the percentage of all stars of a given spectral type that are expected to be of luminosity class I, II, or III (supergiants and giants). We have grouped supergiants with giants (I, II, and III), and subgiants with dwarfs (IV and V), because we have insufficient X-ray detection statistics to consider luminosity classes I, II, and IV separately.
We have checked the vaHdity of the results of the calculations giving the expected frequency of each luminosity class as a function of spectral type by counting the number of stars of each luminosity class in a random, magnitude Hmited sample of 100 stars for each spectral type from Volume 1 of the Michigan Spectral Catalogue (Houk and Cowley 1975) , and by studying the proper motions of a random, magnitude limited sample of 100 stars each of G, K, and M stars from the AGK3 Catalogue (1975). In both cases we used samples whose galactic latitude distributions were similar to that of the 8.5 Survey. These two observational tests agreed with the calculations except at spectral type G, as shown in Table 5 .
From the expected frequency of luminosity classes as a function of spectral type for an 8.5 magnitude Hmited survey, we conclude that (1) the survey samples mostly dwarf stars for spectral type F and earHer (for example, about 75% to 80% of all F stars sampled are expected to be dwarfs); (2) a vast majority of all K and M stars in the survey are giants; (3) G stars in the sample contain a significant number of both dwarfs (30% to 50%) and giants (70% to 50%). 
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The minimum, median, and maximum sensitivity of the 8.5 Survey as a function of spectral type for both dwarfs and giants is shown in Figure 2 . All stars in our sample that exist in the region of the (L x , spectral type)-plane above the minimum sensitivity curve were detected, even though they may have fallen into the field of view of the least sensitive observation; below the maximum sensitivity curve no stars were detected, even those in the most sensitive 8.5 Survey field. We see that the sensitivity of the 8.5 Survey varies greatly amoung different spectral types, and that the survey has its maximum sensitivity in soft X-rays for both giants and dwarfs at spectral type G. Also shown in Figure 2 are the spectral ranges that the 8.5 Survey effectively sampled for dwarfs (B5 to G) and giants (G to M). The 8.5 Survey did not sample a significant number of: K and M dwarfs because they are intrinsically too faint in the optical; supergiants because their space density is too low; or O and early B stars because they have an inappropriate galactic latitude distribution. Only pointed observations of the nearest O through G stars can effectively probe below the maximum sensitivity curves of Figure 2 . Dwarf K and M stars can be sampled at high sensitivity without pointed observations if several hundred IPC observations are available; their space densities are high enough so that many will fall into the fields of view of a large sample of observations accidentally (Topka 1980; Rosner etal. 1981 ).
c) F Stars
Because of the large number of positive detections, the F star observations can be analyzed in more detail than those of other spectral types. Thirty-three percent of all F stars in the 8.5 Survey were detected (cf. Table 4), a much higher percentage than for any other spectral type. In the most sensitive portion of the survey, nine out of 11 F stars were detected in fields for which the threshold of detection was lower than log L x /L v --4.50 (the two not detected are subgiants). In contrast, Fig. 2 .-Sensitivity and selection effects for the specific stars of the 8.5 survey in the L x versus spectral type plane for (a) dwarfs and {b) giants. The curve labelled "median" gives, as a function of spectral type, the value of L x detectable in survey fields with the median sensitivity. Vertical Unes show the limites in spectral type (B5-K0 for dwarfs, G-M for giants) between which a statistically significant sample of stars was obtained from our 8.5 magnitude limited survey. The region that the 8.5 survey most effectively sampled is shown crosshatched.
11 G stars were sampled at a sensitivity better than log L x /L v --4.40, but none was detected.
If a set of N observations of a certain population of stars have thresholds for detection that are all below the median, then more than N/2 (within statistics) must be detected, with N/2 detections (within statistics) above the median. From this criterion it is found that the 8.5 Survey at its most sensitive limit has definitely sampled below the median of the X-ray luminosity function for F stars. Nine F stars were observed with a sensitivity for detection better than log L x /L v = -4.57, and eight of them were detected. Since five of the detected stars were 1982ApJ. . .259. .677T
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TOPKA ETAL. Vol. 259 measured to have L x /L v greater than this sensitivity level, the median probably lies near log L x /L v = -4.57, as will be confirmed in detail below. We believe that most, if not all, of the detected F stars are dwarfs (luminosity class V). This conclusion is based on the following: i) Estimates based on stellar space densities (cf. Allen 1973) predict that about three-fourths of the F stars in the 8.5 Survey should be dwarfs (cf. Table 4 ). An 8.5 magnitude limited random sample of 100 F stars obtained from the Michigan Spectral Catalogue in fact contained 83 dwarfs and 17 giants.
ii) The characteristic L x /L v observed for the 18 detected 8.5 Survey F stars agrees with that measured for five F V and IV stars observed by the pointed survey of Paper I.
iii) There is some evidence from the pointed survey that giant and supergiant F stars have substantially lower median L x /L v than F dwarfs (Paper I). If the median value for F giants and supergiants is log L x /L v < -6, as suggested by the pointed survey data, then most of these stars are unobservable in the 8.5 Survey because they are below the sensitivity limit (log L x /L v = -5.75).
iv) Of those detected F stars which do have luminosity class information available in the Uterature, all (six) are dwarfs (V).
The arguments above and the evidence presented in Paper I together suggest that all of the detected F stars are dwarfs. Under this assumption about 43% of all F dwarfs in the sample have been detected.
The soft X-ray luminosity function [<f> x (L x )] for F stars cannot be directly determined because distances are unknown for most stars sampled by the 8.5 Survey. However, using the results of the 8.5 Survey we can obtain the luminosity function for dwarf F stars in terms of the variable L x /L v . We will assume that the X-ray to F-band luminosity ratio (L x /L v ) is statistically independent of the F-band luminosity for dwarf F stars. If we let <¡> X (L X ), <t> D (L v ), and <t> xv (L x /L v ) be the normalized dF star luminosity functions for L x , L v , and L x /L v , then the means of these quantities are defined by
with similar expressions for (L v ) and (L x /L v ). Our assumption of statistical independence leads to:
Once we have obtained <f> xv (L x /L v ) from the 8.5 Survey, we can derive properties of the function <j> x (L x ) because the optical luminosity function is known (cf. Allen 1973 Figure 3 , which shows the variation of L x /L v versus spectral type (and thus versus absolute magnitude, since all or almost all are dwarfs) for 40 detected F stars from our larger stellar survey (Paper I).
Of the 40 stars plotted in Figure 3 , 18 come from the 8.5 Survey, while most of the rest come from the serendipitous survey. Adopting the absolute magnitude scale given by Allen (1973) , and shown in Figure 3 , we can calculate a visual-band luminosity using
which yields a set of numbers (log T^log L x /L v ) for each detected F star. We have tested for the presence of a linear correlation between log L v and log L x /L v for these data; the correlation coefficient is -0.21. The probability that an uncorrelated sample of 40 data points would produce a larger correlation coefficient than ob- 
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MAGNITUDE LIMITED STELLAR X-RAY SURVEY 687 served is 19%. Therefore, the correlation is not statistically significant, although a correlation in which \og\L x /L v ) rises by less than 1.0 from F0 to F9 cannot be excluded. A detailed X-ray luminosity function has been constructed from the 8.5 Survey using the nonparametric, maximum likelihood analysis technique of Avni etal (1980; see also Rosner cía/. 1981 for similar analysis applied to dM stars). The results are shown in Figure 4 , the unbinned integral luminosity function [<& XV (L X /L V % and Figure 5¿> , the binned differential luminosity function [<t> xv (L x /L v )\, where ® xv and <¡> xv are related by
The mean X-ray to K-band luminosity ratio can be obtained from either of these functions using: 
The errors on the mean were also obtained from the maximum likelihood procedures described by Avni et al. (1980) . In view of the earlier arguments that all F stars detected, and virtually all those sampled, are main sequence stars, the luminosity function derived here obtains for dF stars. We emphasize that what we have derived here is an observed luminosity function, not an intrinsic one; no allowance has been made for the effects of multiplicity (such as the contribution from optically fainter, but not necessarily X-ray fainter, companions). We can also obtain the median Z^/Z^ directly from the luminosity function presented in Figure 4 . The result is log [median (L x /L v )] --4.58, which is in agreement with the estimate obtained earlier. The uncertainty in this median is the order of 0.15. An apparent difference between the median and the mean can also be seen in Figure 5b , which suggests that the dF luminosity function is not symmetric, but is skewed by the presence of a high-luminosity tail.
The mean F-band luminosity of dF stars can be calculated using the optical luminosity function given by Allen (1973) ; it is: log(^ü) ~ 33.20.
Using this result and the mean value of L x /L v obtained above, we can use equation (8) to obtain the mean X-ray luminosity for dF stars :
where the above luminosities are in units of ergs s _1 . We could have chosen to express the optical and X-ray luminosity functions in terms of the variables log A*, log Lx/L v , and logZ^, rather than L x , L x /L v , and L v . From the integral luminosity function of Figure  4 , we can obtain a measure of the FWHM of <t> xv (\ogLx/Lv); it is FWHM [<¡> xv (\ogL x /L v )] = 0.90. The uncertainty in this quantity was estimated from the scatter in the measure of the point-to-point slope of the integral luminosity function of Figure 4 , and is of order 0.20. Since L x /L v and L v are assumed to be statistically independent variables, log L x /L v and log L v are also independent, in which case the dispersions of «^(log L x ), <Mlog L x /L v ), and <i>"(log L v ) are related in log L x /L v Fig. 4 .-Normalized integral luminosity function for main sequence F stars, derived by maximum likelihood techniques (Avni et al. 1980 ) from Ernstem Observatory/CiA 8.5 Survey observations. The mean X-ray to K-band luminosity ratio for these stairs is log (L x /L v ) = -4.15( + 0.12, -0.10), yielding a mean X-ray luminosity of log (L x ) -29.05±0.11. 
yielding for dF stars:
These results 4 are significant because they show that the width of the X-ray luminosity function <¡> xv , as measured by the FWHM, is just as narrow as that of the optical luminosity function <j> v , and that the width of <¡> x is only slightly larger than <j> v . The parameters of the X-ray luminosity function for main sequence F stars are given in Table 6 . 4 Since <t > xv and <j > v are known, we can explicitly calculate <f> 
No. 2, 1982 MAGNITUDE LIMITED STELLAR X-RAY SURVEY Fig. 6 .-Log N-Log S curve for main sequence F stars in the visual band compared to data points in the soft X-ray band obtained from the 8.5 survey. A straight line of slope -3/2 has been fitted to the X-ray data. The fitted X-ray log N-log S line is 4.12±0.10 orders of magnitude lower in flux than its optical counterpart. This provides an approximate measure of the mean value of L x /L v for dwarf F stars which agrees well with the value obtained from maximum likelihood calculations. Dots are observed X-ray log N values, while squares are the X-ray log N values corrected for the incompleteness due to the optical cutoff at V = 8.5. Calculation of the corrections were based on the X-ray luminosity function given in Fig. 4 and the optical luminosity function given by Allen (1973) . V = 8.5. However, because we already know the shape of both the X-ray and optical luminosity functions for dF stars, we can estimate the extent to which we underestimate N( > S x ). The results of determining the optical and X-ray logN(>S) for F stars are summarized in Table 7 , and the calculated optical log A-log ^ curve and the X-ray log V-log S* data points are shown in Figure 6 . The optical log A-log S v curve was calculated from the space density (adjusted slightly for the galactic latitude distribution of the 8.5 Survey) and optical luminosity function for F dwarfs provided by Allen (1973) , and has a slope of -3/2. If we assume that the X-ray emitting properties of main sequence F stars are independent of distance from the Sun (homogeneity), then the slope of the X-ray log N-log S x curve must be identical to that of its optical counterpart, regardless of the shape of X-ray luminosity function. If we fit a straight line (with slope fixed at -3/2) to the corrected log N(> S x ) data points, we obtain a Une shifted by -4.12±0.10 orders of magnitude from the optical log N-logS curve (Fig. 6 ). This represents an approximation 5 to the mean value of L x /L v for main sequence F stars, and is consistent with (L x /L v ) obtained above.
We note from Figure 6 that the uncorrected value of the highest log N(> S x ) data point is close to the absolute cutoff imposed by the V = 8.5 limit, which suggests that all dF stars are X-ray emitters and that at the survey limit we detected virtually all dF stars sampled.
d) Other Stars
A study of the most sensitive 8.5 Survey observations (see Table 4 ) shows that, except for F stars, the 8.5 Survey has been unsuccessful in detecting the stars sampled with the greatest sensitivity. If the most sensitive portion of a survey had thresholds for detection below the median luminosity, then at least one-half (within statistics) of the objects sampled would be detected. As this is definitely not the case for all spectral types sampled except F (Table 4) , we cannot establish median X-ray emission levels for any other stars. The fact that several B, A, G, and K stars were detected (14 in all) shows that these stars, like F stars, have soft X-ray luminosity functions that possess high luminosity tails. Even though we cannot determine (L x /L v ) for any other spectral types, we can extract valuable information about the high luminosity tails of A, G, and K star luminosity functions. The maximum likelihood calculations of Avni etal. (1980) are also valid for samples that do not reach the median, and can be used to calculate the shape of the high luminosity tails. This information is generally not obtainable from pointed surveys, for although they have greater sensitivity, the available pointed sample size limits the number of targets to a value too small to probe statistically infrequent features of luminosity functions, such as high luminosity tails (unless, as is the case with dM stars, the high Vol. 259 luminosity tail is substantially populated, see Rosner etal. 1981) .
Using the procedures mentioned above, we have calculated the high luminosity tails of the X-ray luminosity functions for A, G, and K stars. The results are presented in Figure 5 . Detailed arguments were presented earlier to show that almost all F stars detected by the 8.5 Survey (as well as most of the F stars for which upper limits were obtained) are dwarfs. At present we do not possess such detailed information for the detected A, G, and K stars, so the high luminosity tails for these stars are undifferentiated with respect to luminosity class.
The partial luminosity functions shown in Figure 5 reveal that all spectral types from A to K have similar maximum values of L x /L v , despite gross differences in their median L x /L v values. For example, pointed observations of early A main sequence stars (Topka 1980) suggest that the median is near log L x /L v --7, while for F stars it is -4.5. Yet their high luminosity tails are similar. It is an interesting problem for future research to discover the properties of the A stars that are such intense emitters relative to the A star mean. Finally, our calculations allow us to place good statistical constraints on the fraction of stars in the spectral range A to K that have log L^/L^ above -3.5 (best estimate is 2%; 3 sigma upper limit is 6%).
Although no other X-ray medians can be obtained, we can obtain upper bounds to the X-ray medians for stars from B to M. If no detections are obtained for the most sensitive portion of a survey, the fourth most sensitive upper limit is a ~ 94% confidence upper bound on the median luminosity. The probability of sampling TOPKA ETAL. 4 ], and will often be much less than this. The principal comphcation involved with applying this technique is the fact that each spectral type observed by the 8.5 Survey is a mixture of luminosity classes. Fortunately, almost all of the best upper limits were obtained for the closest stars in the survey, and these are always the (optically) brightest stars. In consequence, there are more optical data available in the literature for the best upper limits than for the average 8.5 Survey star. In addition, our composition analysis for the 8.5 Survey predicts that almost all the best upper limits for B and A stars are for dwarfs; and for K and M stars, giants. We have therefore been able to distinguish the best upper limits for dwarfs from the best upper limits for giants.
Upper bounds to the median L x /L v and L x have been determined for main sequence stars in the spectral range B5 to K2 and for giant stars from G to M. Several important trends are evident from the data displayed in Table 8 . First, both G and early K dwarfs have a median L x substantially lower than dF stars. If the Sun (L x~\ 0 21 ergs s -1 ) is near the median L x for dG stars, then there is a very sharp drop of over two orders of magnitude in median L x from late F to early G. Second, the median L x either remains the same or actually drops from F to A. Third, there is probably a substantial rise in L x from A to O. (One 06.5 V star was observed and easily detected; comparison of this observation with many other O stars observed by the serendipitous and pointed surveys Seward et al 1979; Paper I] shows that this star exhibits normal O star X-ray emission.) For a larger list giving preliminary median X-ray emission levels as a function of spectral type, see Paper I.
IV. SUMMARY
The 8.5 Survey is composed of observations of 274 stars brighter than 8.5. Calculation of the expected composition of this survey shows that dwarfs dominate spectral types B, A, and F, while giants dominate K and M; the G star sample contains roughly equal numbers of both dwarfs and giants. The present 8.5 Survey has sampled a significant number of dwarfs in the range B5-K2; and giants have been substantially sampled from G to M. Most of 8.5 Survey fields are at high galactic latitude, effectively eliminating the possibility of sampling significant numbers of O and early B stars. X-ray emission was detected from 33 stars, 18 of which are F stars.
Near the limit of sensitivity of the 8.5 Survey (f x = 3.4X10 -14 ergs cm -2 s -1 ), all dF stars brighter than V -8.5 have been detected, suggesting that all main sequence F stars are X-ray emitters. The average X-ray emission level for main sequence F stars is 10 29 ergs s" 1 in the 0.2-4.0 keV band, about two orders of magnitude greater than the quiet Sun. We have determined the dF star integral and differential X-ray luminosity functions; the results are presented in Figures 4 and 5 , and in Table 6 . The available evidence shows that the mean value of L x /L v for dF stars, as well as the dispersion in L x /L v around the mean, does not change substantially from FO to F9. If (L x /L v ) is constant from FO to F9, the mean value of the X-ray emission, (L x ), must drop from approximately 10 29 3 ergs s _1 at FO V to about 10 28 7 ergs s _1 at F9 V. The luminosity function <¡> xv is skewed by the presence of a high luminosity tail, which is also evident for stars in the spectral range B5 to K2. The high luminosity tails of the luminosity functions for A, G, and K stars have also been determined. Two percent of all stars in the spectral range A0-K9 observed by the 8.5 Survey have L x /L v greater than 10" 35 , showing that the X-ray brightest stars in this spectral range have about the same value of L x /L v , a phenomenon not yet understood.
